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• Data Review
• Stock definition
• Assessment history
• Regulations
• Key data decisions
• Life history
• Removals
• Size compositions
• Age compositions
• Indices of abundance
• Survey length 

composition
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Outline Gray Triggerfish: Balistes capriscus

• Assessment model
• Model building
• AP Model configuration
• AP Model results
• AP Model diagnostics
• AP Model sensitivities
• AP Model projections



• Gulf stock is separated from the South Atlantic at council 
boundary line (U.S. Highway 1 in Florida Keys)

• Assumed single unit stock in the Gulf
• Prolonged and                                                             

indeterminate                                                          
pelagic phase

• Potential of wide                                                                 
dispersal                                                                               
(SEDAR 2006)

Stock/management boundary
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https://sedarweb.org/documents/sedar-09-stock-assessment-report-gulf-of-mexico-gray-triggerfish/


Past assessment history

SEDAR 62 (2019)
Assessment halted 

near end due to 
data issues

SEDAR 43 (2015)
Assessment accepted 

Stock overfished (2013)
Used for rebuilding plan 

only (no change in 
catch levels)

Interim Analysis (2020)
Analysis adjusted ABC 
based on recent video 

index trend; ABC 
increased to 456,900 
pounds whole weight 

SEDAR 9 Update (2011)
Assessment accepted 

(undergoing overfishing 
and overfished) and 

used to set catch advice 
(ABC = 305,300 pounds 

whole weight)

SEDAR 9 (2006)
Assessment conducted 
(undergoing overfishing 

and overfished(?)) but not 
used for catch advice (too 

much uncertainty)

Valle et al. & Porch (2001)
Two assessments 

conducted (undergoing 
overfishing and 

overfished) but not used 
for catch advice (too 

much uncertainty)

Catchability analysis 
(2013)

Additional analysis 
conducted that showed 

no change in stock 
status; not used for 

catch advice

SEDAR 100
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https://sedarweb.org/assessments/sedar-62/
https://sedarweb.org/documents/sedar-43-final-stock-assessment-report-gulf-of-mexico-gray-triggerfish/
https://gulfcouncil.org/meetings/september-2020-standing-reef-fish-mackerel-ecosystem-socioeconomic-webinar/
https://sedarweb.org/documents/2011-update-sedar-09-gulf-of-mexico-gray-triggerfish/
https://sedarweb.org/documents/sedar-09-stock-assessment-report-gulf-of-mexico-gray-triggerfish/
https://sedarweb.org/documents/s9rd11-a-stock-assessment-for-gray-triggerfish-in-the-gulf-of-mexico/
https://sedarweb.org/documents/s9rd12-another-assessment-of-gray-triggerfish-in-the-gulf-of-mexico-using-a-space-state-implementation-of-the-pella-tomlinson-production-model/
https://sedarweb.org/assessments/sedar-100-gulf-triggerfish/
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Overlapping cells reflect change in that year

• Recreational & 
Commercial 
size limits
• TL = Total Length
• FL = Fork Length

• Recreational 
bag limits

• Commercial 
trips limits

Regulations
Gulf reef fish 

management histories 

https://repository.library.noaa.gov/view/noaa/72380
https://repository.library.noaa.gov/view/noaa/72380


Season length
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• Seasonal closures since 2012
• Numerous recreational and commercial quota closures 

since 2012

Gulf reef fish 
management histories 

Recreational Commercial

https://repository.library.noaa.gov/view/noaa/72380
https://repository.library.noaa.gov/view/noaa/72380
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Recreational management https://www.fisheries.noaa.gov/southeast/recreational-fishing-data/g
ulf-america-historical-recreational-landings-and-annual-catch 

https://www.fisheries.noaa.gov/southeast/recreational-fishing/2025-2026-and-2026-2027-gulf-america-recreational-landings-and 

https://www.fisheries.noaa.gov/southeast/recreational-fishing-data/gulf-america-historical-recreational-landings-and-annual-catch
https://www.fisheries.noaa.gov/southeast/recreational-fishing-data/gulf-america-historical-recreational-landings-and-annual-catch
https://www.fisheries.noaa.gov/southeast/recreational-fishing/2025-2026-and-2026-2027-gulf-america-recreational-landings-and
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Commercial management https://www.fisheries.noaa.gov/southeast/commercial-fishing/gulf-a
merica-historical-commercial-landings-and-annual-catch-limit 

https://www.fisheries.noaa.gov/southeast/commercial-fishing/gulf-america-historical-commercial-landings-and-annual-catch-limit
https://www.fisheries.noaa.gov/southeast/commercial-fishing/gulf-america-historical-commercial-landings-and-annual-catch-limit


SEDAR 100 key data decisions 
needed for model development
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SEDAR 100 approach for data provision
• Since SEDAR 9, have used a one area model but treat 

fishing fleets as areas:
• All fishery-dependent data split into West and East to 

capture differences in                                                                    
selectivity and fishing                                                       
mortality

• Fishery-independent and                                                         
shrimp bycatch Gulf-wide

Requested all data split:
1.  West vs East 
2.  Gulf-wide Figure 1 in DW05
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https://sedarweb.org/documents/sedar-09-stock-assessment-report-gulf-of-mexico-gray-triggerfish/
https://sedarweb.org/documents/sedar-100-dw-05-commercial-landings-of-gulf-of-america-gray-triggerfish-balistes-capriscus-from-1949-2024/


SEDAR 100 approach for modeling
• Started with SEDAR 43 Base Model as our continuity

• Considered SEDAR 62 model configuration changes

Main modeling questions for SEDAR 100:
1. Which composition data (length, age, or both) to use and how 

to define selectivity (age-based or length-based)?

2. Do data support:
• A true two-area (East vs West) model configuration?
• The continuity approach of treating fishing fleets as areas? 
• A Gulf-wide model?
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1. SEDAR 100 approach for compositions
• Which composition data (length, age, both) to use and 

how to define selectivity (age-based vs length-based)?

Data Workshop Assessment Process 

Data Input (Availability) Fishing Fleet Survey Shrimp Bycatch
Length compositions Yes: 

DW04,
DW07, 
DW11,
DW13

Yes (Trawl as Proxy)
Age compositions Trawl only
Conditional age-at-length
Mean length-at-age (of landings)
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https://sedarweb.org/documents/sedar-100-dw-04-gulf-of-america-gray-triggerfish-balistes-capriscus-length-and-age-compositions-from-the-recreational-fishery/
https://sedarweb.org/documents/sedar-100-dw-07-gulf-of-america-gray-triggerfish-balistes-capriscus-preliminary-length-and-age-compositions-for-the-commercial-handline-and-longline-fisheries/
https://sedarweb.org/documents/sedar-100-dw-11-a-summary-of-gulf-gray-triggerfish-discard-length-data-collected-from-at-sea-observers-in-for-hire-fishery-surveys-in-florida-2005-2024/
https://sedarweb.org/documents/sedar-100-dw-13-length-and-age-compositions-of-gulf-gray-triggerfish-balistes-capriscus-collected-in-association-with-fishery-dependent-projects/


Ageing improvements for SEDAR 100
• Enormous undertaking by Life History team to revise age 

data and ageing error matrix for this assessment 
• Re-aged all fish 5+ 

years to reduce bias 
when reading spines 
based on protocol 
developed by Potts et 
al. (2023) and later 
validated by 
Chamberlin et al. 
(2024)[RD03]

Potts et al. (2023)
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DW14

https://sedarweb.org/documents/sedar-100-rd-03-bomb-14c-validates-gray-triggerfish-balistes-capriscus-dorsal-spine-and-otolith-ageing-protocols/
https://www.sciencedirect.com/science/article/pii/S0165783623002023
https://sedarweb.org/documents/sedar-100-dw-14-a-review-of-gray-triggerfish-balistes-capriscus-age-length-data-in-the-gulf-of-america-1999-2024/


Ageing improvements during SEDAR 100
• Re-evaluated calendar age assignments for samples with annuli counts 

of 0 and 1 by re-ageing and then using ELEFAN and age slicing
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Figures 2.14.7-8 in 
Data Workshop 

Report

https://sedarweb.org/documents/sedar-100-gulf-gray-triggerfish-data-workshop-report/
https://sedarweb.org/documents/sedar-100-gulf-gray-triggerfish-data-workshop-report/


But… ageing remains a key uncertainty
• Species remains very difficult to age 

• Concerns voiced in public comments (DW20)

After ageing 
improvements
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DW14

https://sedarweb.org/documents/sedar-100-dw-20-public-comments-received-via-the-online-comment-form-during-the-data-process/
https://sedarweb.org/documents/sedar-100-dw-14-a-review-of-gray-triggerfish-balistes-capriscus-age-length-data-in-the-gulf-of-america-1999-2024/


SEDAR 100 composition data approach
• Input length compositions

• Weighted preferred, nominal if not available
• Input age compositions (conditional age-at-length 

preferred but nominal if needed)
• Weighted age compositions are limited by data, and 

their inclusion prevents the use of weighted length 
compositions in the model (they are used to weight the 
age comps)

• Input ageing error matrix to account for uncertainty in 
age estimates

• Use length-based selectivity for all fishing fleets, shrimp 
bycatch, and surveys

DA
TA

MO
DE

L
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2. SEDAR 100 approach for area(s) modeled
Assessment Process • How many areas to model?

Continuity Alternate 1 Alternate 2
Number 
of Areas

1, but fleets treated 
as areas: 

Fleet 1 = Recreational East
Fleet 2 = Recreational West …

1 (Gulf-wide) 2 (East and 
West 

separated)

Data 
Needs

Fishery-dependent 
data by region

All data inputs 
provided 
Gulf-wide

All data inputs 
provided East 

and West
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• Is there strong evidence to support different stock 
structure between East and West?  - No
• Considered a single stock based on the species’ prolonged, 

indeterminate                                                        larval 
stage

• No differences in growth                                                         
evident between West and                                                                  
East in SEDAR 100

Support for true two-area model?
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Figure 2.14.10 in Data 
Workshop Report

https://sedarweb.org/documents/sedar-100-gulf-gray-triggerfish-data-workshop-report/
https://sedarweb.org/documents/sedar-100-gulf-gray-triggerfish-data-workshop-report/


Is there support to continue with fleets-as-areas?
• Do data support separating West and East fishing fleets?
• Majority of data from East, generally limited data in the West
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Composition data very limited in the West

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 20

Tables 2.13.5 & 7 in Data Workshop Report

https://sedarweb.org/documents/sedar-100-gulf-gray-triggerfish-data-workshop-report/


Length: Small differences between West vs East

No West
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Age: Small differences between West vs East

• Do data support separating West and East fishing fleets?
- No

- Limited data in the West
- No strong evidence for different selectivities

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 22
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Outline
• Data Review

• Stock definition
• Assessment history
• Regulations
• Key data decisions
• Life history
• Removals
• Size compositions
• Age compositions
• Indices of abundance
• Survey length 

composition

Data Workshop Assessment Process 



• Length-weight 
relationship fixed in the 
assessment model

• Body weight units:
• Centimeters (cm)      

fork length (FL)
• Kilograms (kg)       

whole weight (wwt)
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Regression Equation Statistic N Data Range

FL to wwt wwt = 1.704 E-05 * (FL3.070) RSE = 175.4 11,332 FL: 6.1 – 61.7 cm FL; 
wwt: 0.006 – 5.840 kg wwt

FL to TL FL = Max_TL*0.788 + 23.541 R2 = 0.96 6,322 Max_TL (cm): 1.6-75.3; 
FL (cm): 6.5-61.7

Morphometrics



 
Age and growth

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 25

Parameter SEDAR100 SEDAR 43 SEDAR 62* SEDAR 9U
L∞ (cm FL) 46.837 58.97 46.33 86.82

K 0.292 0.14 0.28 0.11
t0 -0.900 -1.66 -0.45 0.06

CV or SD 0.140 0.22 0.20 7.60
*Based on otoliths 

Figure 2.14.11 in Data 
Workshop Report

https://sedarweb.org/documents/sedar-100-gulf-gray-triggerfish-data-workshop-report/
https://sedarweb.org/documents/sedar-100-gulf-gray-triggerfish-data-workshop-report/


• Growth curve was estimated in the assessment model
• CV parameters were fixed at the model estimated 

values
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Growth curve estimated in Stock Synthesis (SS)

Parameter Value Status
LAmin 8.353 cm FL Estimated
L∞ 53.804 cm FL* Estimated
K 0.153* Estimated
t0 -0.90 Not used in SS

CV ≤ Amin (0.5) = 0.437*
≥ Amax (15) = 0.124*

Fixed at model 
estimate

shaded area indicates the 95% 
distribution of length-at-age

*Starting values were based on Data 
Workshop recommended values, but 

ultimately not used as priors



Ageing error matrix
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Plus group



Natural mortality (M)
• Used the Lorenzen estimator in Stock Synthesis and a target M 

estimated using Hamel and Cope (2022) assuming a maximum 
age of 15 years
• SEDAR 100 = 0.36
• SEDAR 43/62 = 0.28*
• SEDAR9U = 0.27*

• Target M fixed within the                                                      
assessment model

• Timing of settlement                                                                        
specified as July 1st to match peak spawning

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 28

*Hoenig 1983

https://doi.org/10.1016/j.fishres.2022.106477


Maturity
• Switched from 

maturity-at-age used in 
SEDAR 43 to 
maturity-at-length given 
ageing concerns (DW20)

• First age mature = 2 years
• Should be re-evaluated 

using updated age data

• Relationship fixed in 
assessment model
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Parameter Value Status
Maturity 50% 15.259 Fixed

Maturity Slope -0.232 Fixed

SEDAR43-WP03

https://sedarweb.org/documents/sedar-100-dw-20-public-comments-received-via-the-online-comment-form-during-the-data-process/
https://sedarweb.org/documents/sedar-43-wp03-reproductive-parameters-of-gray-triggerfish-balistes-capriscus-from-the-gulf-of-mexico-sex-ratio-maturity-and-spawning-fraction/


• Switched from specifying SSB in number of eggs to     
metric tons

• Lack of uncertainty considered in the assessment model

Fecundity
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• SEDAR 43 batch 
fecundity at length not 
recommended for use:
• N = 73 covers subset 

of the population
• No spawning 

frequency included

SEDAR43-WP02 

https://sedarweb.org/documents/sedar-43-wp02-oogenesis-and-fecundity-type-of-gray-triggerfish-balistes-capriscus-in-the-gulf-of-mexico/
https://sedarweb.org/documents/sedar-43-wp02-oogenesis-and-fecundity-type-of-gray-triggerfish-balistes-capriscus-in-the-gulf-of-mexico/


Assessment Process 

• SEDAR 100:
• Point estimate: 40% 
• Sensitivity runs: 26%, 60%
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Discard mortality (all fleets)

Studies Reviewed
Runde et al. (2019) [SEDAR100-RD05]
Bohaboy et al. (2020) [SEDAR100-RD01]
Patterson et al. [SEDAR100-RD02]
Hyman et al. (2025) [SEDAR100-DW17]

AP01

• Recreational discards by wave 
weighted by monthly discard 
rates from Hyman et al. 2026 
(earlier analysis in DW17)

https://sedarweb.org/documents/sedar-100-rd-05-low-discard-survival-of-gray-triggerfish-in-the-southeastern-us-hook-and-line-fishery/
https://sedarweb.org/documents/sedar-100-rd-01-application-of-three-dimensional-acoustic-telemetry-to-assess-the-effects-of-rapid-recompression-on-reef-fish-discard-mortality/
https://sedarweb.org/documents/sedar-100-rd-02-cooperative-research-program-final-report-estimating-gulf-of-mexico-gray-triggerfish-release-mortality-and-its-mitigation-with-three-dimensional-acoustic-telemetry/
https://sedarweb.org/documents/sedar-100-dw-17-gulf-of-america-gray-triggerfish-balistes-capriscus-post-release-mortality-based-on-long-term-conventual-tagging/
https://sedarweb.org/documents/sedar-100-ap-01-gray-triggerfish-post-release-mortality-sedar-100/
https://sedarweb.org/documents/sedar-100-dw-17-gulf-of-america-gray-triggerfish-balistes-capriscus-post-release-mortality-based-on-long-term-conventual-tagging/
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Outline
• Data Review

• Stock definition
• Assessment history
• Regulations
• Key data decisions
• Life history
• Removals
• Size compositions
• Age compositions
• Indices of abundance
• Survey length 

composition

Data Workshop Assessment Process 



Commercial landings (whole weight)
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Data Source Years Notes
Annual Landings System 
(ALS; SEFSC)

1949-2024 Texas - Florida

State Trip Ticket Programs 2014-2024
2000-2024
2015-2024
2002-2024
1986-2017

Texas
Louisiana
Mississippi
Alabama
Florida

Historical Landings 1945-1948 Interpolated to a starting value of 
0.01 metric tons in 1945

DW05 

https://sedarweb.org/documents/sedar-100-dw-05-commercial-landings-of-gulf-of-america-gray-triggerfish-balistes-capriscus-from-1949-2024/


Commercial fleet designation
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1. Commercial Vertical Line (i.e., hook and line)
• Trap & “Other” gears lumped in based on similarities in 

size distributions (~ 6% of total landings)
2. Commercial Longline



Commercial landings uncertainty
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• 1945-1985: expert opinion 
• 1986-2024: expert opinion values weighted by regional landings

Year TX LA MS AL FL-Gulf Comments
1962-1976 0.20 0.20 0.20 0.20 0.20 Annual state summaries
1977-1985 0.10 0.10 0.10 0.10 0.10 Monthly state summaries

1986-1999 0.10 0.10 0.10 0.10 0.05 FL starts state trip ticket in 
1985; used starting in 1986

2000-2001 0.10 0.05 0.10 0.10 0.05 LA starts state trip ticket in 
1997; used starting in 2000

2002-2013 0.10 0.05 0.10 0.05 0.05 AL starts state trip ticket and 
used starting in 2002

2014 0.05 0.05 0.10 0.05 0.05 TX starts state trip ticket in 
2008; used starting in 2014

2015-Presen
t 0.05 0.05 0.05 0.05 0.05 MS starts state trip ticket in 

2012; used starting in 2015



Recreational landings (numbers)
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Data Source Years Notes
Marine Recreational 
Information Program 
(MRIP)

1981-2024 Continuous time series that uses the Fishing Effort Survey and 
includes the Access Point Angler Intercept Survey (APAIS) 
adjustment; excludes shore mode and Monroe County; DW02

Louisiana Creel 
Survey

2014-2024 Survey began in 2014
Private/shore reported together
Calibrated to MRIP-FES units (DW02)

Texas Parks and 
Wildlife Department 
(TPWD)

1983-2024 Survey began in 1983; details on data source provided in 
SEDAR70-WP-03
Calibrated to MRIP-FES units (DW02)

Southeast Region 
Headboat Survey 
(SRHS)

1986-2024 Census of logbooks described in Fitzpatrick et al. (2017)
DW01

Florida State Reef 
Fish Survey (SRFS)

1981-2024 Provided but not recommended for use because of other 
state’s contributions to total landings; DW12

Historical 1955-1980 Back-calculated using CPUE (DW03)
Historical 1945-1954 Interpolated to a starting value of 1,250 fish in 1945

https://sedarweb.org/documents/sedar-100-dw-02-general-recreational-survey-data-for-gray-triggerfish-in-the-gulf-of-america/
https://sedarweb.org/documents/sedar-100-dw-02-general-recreational-survey-data-for-gray-triggerfish-in-the-gulf-of-america/
https://sedarweb.org/documents/sedar-70-wp-03-texas-parks-and-wildlife-departments-marine-sport-harvest-monitoring-program-metadata/
https://sedarweb.org/documents/sedar-100-dw-02-general-recreational-survey-data-for-gray-triggerfish-in-the-gulf-of-america/
https://repository.library.noaa.gov/view/noaa/51771
https://sedarweb.org/documents/sedar-100-dw-01-headboat-data-for-gray-triggerfish-in-the-gulf-of-america/
https://sedarweb.org/documents/sedar-100-dw-12-a-ratio-based-method-for-calibrating-estimates-of-total-landings-numbers-and-pounds-of-fish-releases-numbers-of-fish-and-total-trips-from-mrip-fcal-to-srfs-for-gulf-gray-trigger/
https://sedarweb.org/documents/sedar-100-dw-03-historical-1955-1980-recreational-landings-for-gulf-of-america-gray-triggerfish-balistes-capriscus-estimated-using-the-fhwar-census-method/


Recreational fleet designation

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 37

1. Charter, private 
and headboat 
modes combined 
due to similarities 
in length and age 
compositions

Charter Private Headboat

Landings 34% 57% 9%



Landings comparison
• Consistently dominated by recreational fleet

• Confidential commercial data have been removed
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Inclusion of recreational landings
• Input as numbers of fish here and consistently in previous 

Gulf assessments
• Recreational surveys designed to sample numbers, weight 

information incomplete (Dettloff and Matter 2019)
• Weight estimation approach developed following 

implementation of annual catch limits for use by 
management (Matter and Turner 2010)
•Multiplies numbers by average weights by strata
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Species Region Year State Mode Wave Area Fished

https://sedarweb.org/documents/sedar-67-wp-06-sample-size-sensitivity-analysis-for-calculating-mrip-weight-estimates/
https://sedarweb.org/documents/s22dw16-estimated-recreational-catch-in-weight-method-for-filling-in-missing-weight-estimates-from-the-recreational-surveys/


• Fit to mean weight landed for the recreational fleet

• Accompanying error estimates provided in DW02
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Mean weight of recreational landings

 

https://sedarweb.org/documents/sedar-100-dw-02-general-recreational-survey-data-for-gray-triggerfish-in-the-gulf-of-america/
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Commercial 
Vertical Line

Commercial discards
DW06

https://sedarweb.org/documents/sedar-100-dw-06-cpue-expansion-estimation-for-commercial-discards-of-gulf-of-america-gray-triggerfish/
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Data Source Notes
MRIP Self-reported discards, High CVs (DW02)
LA Creel Calibrated to MRIP-FES units (DW02)

TPWD Discards not reported by TPWD; Discards imputed and calibrated to MRIP-FES 
units (DW02)

SRHS Self-reported 2008-2024; 1986-2007 estimated using the Super-Ratio approach 
(DW08)

SRFS Provided but not recommended for use; DW12

Recreational discards

Recreational

https://sedarweb.org/documents/sedar-100-dw-02-general-recreational-survey-data-for-gray-triggerfish-in-the-gulf-of-america/
https://sedarweb.org/documents/sedar-100-dw-02-general-recreational-survey-data-for-gray-triggerfish-in-the-gulf-of-america/
https://sedarweb.org/documents/sedar-100-dw-02-general-recreational-survey-data-for-gray-triggerfish-in-the-gulf-of-america/
https://sedarweb.org/documents/sedar-100-dw-08-proxy-discard-estimates-of-gray-triggerfish-balistes-capriscus-from-the-us-gulf-of-america-headboat-fishery/
https://sedarweb.org/documents/sedar-100-dw-12-a-ratio-based-method-for-calibrating-estimates-of-total-landings-numbers-and-pounds-of-fish-releases-numbers-of-fish-and-total-trips-from-mrip-fcal-to-srfs-for-gulf-gray-trigger/


• Old bycatch estimation approach no longer supported
• New methodology being proposed for estimation of gray 

triggerfish (a “stop-gap” approach)
• Unable to use method developed for red snapper

Data Workshop Assessment Process Shrimp bycatch
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https://sedarweb.org/documents/sedar-98-dw-25-estimation-of-red-snapper-bycatch-from-gulf-of-america-shrimp-trawls/


Shrimp effort: 1945-2024
• Effort in days provided from 1960-2024
• Relative index of days (scaled to mean of 1) 
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Interpolated



• Three methods used
Shrimp bycatch estimation approach
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3. Estimates provided (DW22)2. Scaled by Effort 1. Interpolated

Table 10: Adjusted 
SEDAR 62 GT values

https://sedarweb.org/documents/sedar-100-dw-22-estimation-of-gray-triggerfish-bycatch-from-gulf-of-america-shrimp-trawls/


• Fit to median value of all available data (1947-2023) 
using the super-period approach in Stock Synthesis
• Inter-annual variability not trusted 

Shrimp bycatch estimates
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Discard comparison
• Shrimp bycatch dominates discards until the 

recreational fishery discards ramp up around 2010
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Outline
• Data Review

• Stock definition
• Assessment history
• Regulations
• Key data decisions
• Life history
• Removals
• Size compositions
• Age compositions
• Indices
• Survey length 

composition



Commercial length compositions - discards
• NMFS Reef Fish Observer 

Program
• Collects specific catch 

and bycatch information 
for selected vessels and 
information collected 
includes trip, gear, and 
geographic 
characteristics 

• Input sample sizes are 
the number of trips (≥10)
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Vertical Line

DW06

Federal Size Limit

https://sedarweb.org/documents/sedar-100-dw-06-cpue-expansion-estimation-for-commercial-discards-of-gulf-of-america-gray-triggerfish/


Recreational length compositions - discards
• Data obtained from FWRI 

(DW11), AL, & MS At-sea 
Observer Programs and 
aggregated into North and 
South 
• Weighted by discard 

estimates between 
sub-regions 

• Cooperative vessels 
randomly selected 
year-round for observer 
coverage

• Input sample sizes are 
the number of trips (≥10)
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Federal Size Limits

https://sedarweb.org/documents/sedar-100-dw-11-a-summary-of-gulf-gray-triggerfish-discard-length-data-collected-from-at-sea-observers-in-for-hire-fishery-surveys-in-florida-2005-2024/
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• Data obtained from the trip 
intercept program (TIP) and 
GulfFIN and aggregated into 
West and East
• Weighted based on the 

distribution of landings 
estimates between 
sub-regions 

• Input sample sizes are the 
number of trips (≥10)

Vertical Line 

Commercial length compositions - landings

Federal Size Limits

DW07

https://sedarweb.org/documents/sedar-100-dw-07-gulf-of-america-gray-triggerfish-balistes-capriscus-preliminary-length-and-age-compositions-for-the-commercial-handline-and-longline-fisheries/
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• Data obtained from the trip 
intercept program (TIP) and 
GulfFIN and aggregated 
into West and East
• Weighting by sub-regions 

not feasible due to paucity 
of data from West for 
Longline

• Input sample sizes are the 
number of trips (≥10)

Longline 

Commercial length compositions - landings

Federal Size Limits

DW07

https://sedarweb.org/documents/sedar-100-dw-07-gulf-of-america-gray-triggerfish-balistes-capriscus-preliminary-length-and-age-compositions-for-the-commercial-handline-and-longline-fisheries/


• Data obtained from MRIP, 
TPWD, SRHS and 
GulfFIN and aggregated 
into West and East
• Weighted based on the 

distribution of landings 
estimates between 
sub-regions

• Input sample sizes are 
the number of trips (≥10)
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Recreational length compositions - landings

Federal Size Limits

DW04

https://sedarweb.org/documents/sedar-100-dw-04-gulf-of-america-gray-triggerfish-balistes-capriscus-length-and-age-compositions-from-the-recreational-fishery/


• Filtered SEAMAP trawl 
length frequencies used 
as a proxy for bycatch 
lengths

• Composition calculated 
using the estimates of 
bycatch
• Included as a check of 

expected composition 
(not in likelihood)
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Shrimp bycatch proxy length compositions
DW22

https://sedarweb.org/documents/sedar-100-dw-22-estimation-of-gray-triggerfish-bycatch-from-gulf-of-america-shrimp-trawls/
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Outline
• Data Review

• Stock definition
• Assessment history
• Regulations
• Key data decisions
• Life history
• Removals
• Size compositions
• Age compositions
• Indices of abundance
• Survey length 

composition



Age compositions
• Nominal and weighted age compositions (by length 

compositions) were provided for commercial (DW07) and 
recreational fleets (DW04)
• No clear cohort signals in the age data, likely due to the 

large variability in age-at-length
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Com Vertical Line (weighted) Com Longline (nominal) Recreational (weighted)

https://sedarweb.org/documents/sedar-100-dw-07-gulf-of-america-gray-triggerfish-balistes-capriscus-preliminary-length-and-age-compositions-for-the-commercial-handline-and-longline-fisheries/
https://sedarweb.org/documents/sedar-100-dw-04-gulf-of-america-gray-triggerfish-balistes-capriscus-length-and-age-compositions-from-the-recreational-fishery/


Conditional age-at-length
• Input conditional age-at-length for each fleet to 

accompany length compositions of both discards and 
landings
• Avoids double use of fish for both age and size 

information - age conditional on length
• Contains more detailed information about the 

relationship between size and age – can estimate 
growth

• Can directly match the protocols of the sampling 
program when age data are collected in a 
length-stratified program
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• Observed mean length-at-age included in model as a 
check of expected mean length-at-age (not in likelihood)

Commercial Vertical Line

Conditional age-at-length                         Mean length-at-age

DW07

https://sedarweb.org/documents/sedar-100-dw-07-gulf-of-america-gray-triggerfish-balistes-capriscus-preliminary-length-and-age-compositions-for-the-commercial-handline-and-longline-fisheries/
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Commercial Longline
• Observed mean length-at-age included in model as a 

check of expected mean length-at-age (not in likelihood)
Conditional age-at-length                         Mean length-at-age

DW07

https://sedarweb.org/documents/sedar-100-dw-07-gulf-of-america-gray-triggerfish-balistes-capriscus-preliminary-length-and-age-compositions-for-the-commercial-handline-and-longline-fisheries/
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Recreational
• Observed mean length-at-age included in model as a 

check of expected mean length-at-age (not in likelihood)
Conditional age-at-length                         Mean length-at-age

DW04

https://sedarweb.org/documents/sedar-100-dw-04-gulf-of-america-gray-triggerfish-balistes-capriscus-length-and-age-compositions-from-the-recreational-fishery/
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Outline
• Data Review

• Stock definition
• Assessment history
• Regulations
• Key data decisions
• Life history
• Removals
• Size compositions
• Age compositions
• Indices of abundance
• Survey length 

composition

Data Workshop Assessment Process 



Indices of relative abundance
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Data Source Recommended and caveats
Commercial Vertical Line CPUE 
(DW15)

No; likely not reflective of population trends due 
to regulations

Recreational (SRHS) CPUE
(DW09)

Yes, but truncate in 2007 due to regulations 
(likely not reflective of population trends after)

SEAMAP Trawl Early 
(1987-2008) Survey (DW16)

Yes; combine Summer + Fall since size 
compositions are similar

SEAMAP Trawl Late 
(2009-2024) Survey (DW16)

Yes; combine Summer + Fall since size and 
age compositions are similar

Combined Video Survey (DW18) Yes
SEAMAP Fall Larval Survey 
(DW19)

No; does not track larvae and use as juvenile 
index would be redundant of trawl survey

 

https://sedarweb.org/documents/sedar-100-dw-15-standardized-catch-rates-of-gray-triggerfish-from-the-united-states-gulf-of-america-commercial-handline-fishery-1993-2024/
https://sedarweb.org/documents/sedar-100-dw-09-standardized-catch-per-unit-effort-for-us-gulf-of-america-gray-triggerfish-balistes-capriscus-from-the-southeast-region-headboat-survey/
https://sedarweb.org/documents/sedar-100-dw-16-gray-triggerfish-abundance-indices-from-seamap-groundfish-surveys-in-the-northern-gulf-of-america/
https://sedarweb.org/documents/sedar-100-dw-16-gray-triggerfish-abundance-indices-from-seamap-groundfish-surveys-in-the-northern-gulf-of-america/
https://sedarweb.org/documents/sedar-100-dw-19-indices-of-abundance-for-gulf-gray-triggerfish-balistes-capriscus-using-data-from-multiple-video-surveys/
https://sedarweb.org/documents/sedar-100-dw-19-gray-triggerfish-balistes-capriscus-indices-of-relative-abundance-from-seamap-fall-plankton-surveys-1986-to-2023/
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Fishery-dependent
Recreational (SRHS) CPUE
• Landings only index
• Selectivity mirrored to the 

recreational fleet 
DW09

https://sedarweb.org/documents/sedar-100-dw-09-standardized-catch-per-unit-effort-for-us-gulf-of-america-gray-triggerfish-balistes-capriscus-from-the-southeast-region-headboat-survey/
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Fishery-independent: SEAMAP trawl survey
• Index split 1987-2008 and 2009-2024 due to major 

survey configuration changes and areas sampled
• Recommended combining Summer + Fall because of 

similar size distributions and data limitations

SEAMAP Trawl Early                                      SEAMAP Trawl Late

DW16

https://sedarweb.org/documents/sedar-100-dw-16-gray-triggerfish-abundance-indices-from-seamap-groundfish-surveys-in-the-northern-gulf-of-america/


SEAMAP trawl length compositions
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West East

DW16

https://sedarweb.org/documents/sedar-100-dw-16-gray-triggerfish-abundance-indices-from-seamap-groundfish-surveys-in-the-northern-gulf-of-america/


SEAMAP trawl age compositions (2008+)
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Fall West

Fall East

Summer 
West

Summer 
East

After re-evaluating age 0-1 data

DW16

Fall West

Fall East

Summer 
West

Summer 
East

https://sedarweb.org/documents/sedar-100-dw-16-gray-triggerfish-abundance-indices-from-seamap-groundfish-surveys-in-the-northern-gulf-of-america/


Fishery-independent: video survey

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 67

• Major revamp of combined index development through the 
G-FISHER project using habitat based approach
• Account for both differences in habitat classes sampled 

by each survey and the overall survey footprints

DW18

G-FISHER+ FWRI+ PCNMFS Reef Fish Video

https://restoreactscienceprogram.noaa.gov/projects/reef-fish-survey
https://sedarweb.org/documents/sedar-100-dw-19-indices-of-abundance-for-gulf-gray-triggerfish-balistes-capriscus-using-data-from-multiple-video-surveys/


SEAMAP Fall 
plankton survey
• Not supported for larval 

index for tracking SSB
• Indices from neuston nets 

primarily represent the 
recruitment of juvenile 
fishes to Sargassum 
habitat, not the recruitment 
to the gray triggerfish 
population
• Trawl survey samples 

these juveniles once 
they have settled 
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78% juveniles
DW19

https://sedarweb.org/documents/sedar-100-dw-19-gray-triggerfish-balistes-capriscus-indices-of-relative-abundance-from-seamap-fall-plankton-surveys-1986-to-2023/
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Outline
• Data Review

• Stock definition
• Assessment history
• Regulations
• Key data decisions
• Life history
• Removals
• Size compositions
• Age compositions
• Indices of abundance
• Survey length 

composition



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 70

Survey length composition: SEAMAP trawl
SEAMAP Trawl Early             SEAMAP Trawl Late

• Input sample sizes = number of stations (≥ 10)
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Survey length composition: video

• Input sample sizes = number of stations (≥ 10)

Figure 19 in 
DW18

https://sedarweb.org/documents/sedar-100-dw-19-indices-of-abundance-for-gulf-gray-triggerfish-balistes-capriscus-using-data-from-multiple-video-survey


Ecosystem considerations
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• Sargassum
• RESTORE project evaluated the importance of 

sargassum as a nursery habitat for fish in the Gulf
• Indices not submitted at this time due to limited 

spatial-temporal coverage
• No strong evidence of red tide mortality

• Not mentioned in fishermen feedback (DW21)
• Negative effects hypothesized by Deep-water Horizon 

oil spill (DW10), but no clear evidence found in literature 
review

Assessment Process 

https://restoreactscienceprogram.noaa.gov/projects/sargassum
https://sedarweb.org/documents/sedar-100-ap-01-fisherman-feedback-gray-triggerfish-response-summary/
https://sedarweb.org/documents/sedar-100-dw-10-social-dimensions-of-gray-triggerfish-balistis-capriscus-in-the-gulf-and-south-atlantic/


Questions about the data?
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